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Epitome 

(57) [Abstract] 

[Objects of the Invention] The pitting-proof nature of the high intensity 
aluminum alloy tubing material for aluminum heat exchangers is raised. 
[Elements of the Invention] By weight % which constitutes the high 
intensity aluminum alloy tubing material for aluminum heat exchangers, 
Fe:0.2-1.5%, Contain Si:0.05-1.2% and the need is accepted further. Zr: 
0.05-0.15%, Mn:0.1-1.2%, Ti:0.02-0.2%, Mg:0.05-0.3% and ** — one sort or 
two sorts or more being contained, and at a rate of occupying at the 
whole into aluminum alloy which has the presentation which the 
remainder becomes from aluminum and an unescapable impurity Zn: 
0.05-0.5%, one sort in Ga, Cd, In, Sn, Tl, and Pb, or : [ two or more sorts 
of] 1-100 ppm It is made to contain as an alloy content. 
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CLAIMS 
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[Claim 1] The high intensity aluminum alloy tubing material for aluminum 
heat exchangers excellent in the pitting-proof nature characterized by 
constituting from an aluminum alloy characterized by providing the 
following At weight %, it is Fe:0.2-1.5%. Si:0.05-1.2% is contained and it is 
Zn:0.05-0.5% further. One sort in Ga, Cd, In, Sn, Tl, and Pb, or : [ two or 
more sorts of] 1-100 ppm Presentation which it contains and the 
remainder becomes from aluminum and an unescapable impurity 
[Claim 2] The high intensity aluminum alloy tubing material for aluminum 
heat exchangers excellent in the pitting-proof nature characterized by 
constituting from an aluminum alloy characterized by providing the 
following weight % — Fe:0.2-1.5% Si:0.05-1.2% — containing — Zr: — 
0.05 - 0.15%, Mn:0.1-1.2%, Ti:0.02-0.2%, and ** — one sort or two sorts 
or more — containing — further — Zn:0.05-0.5% One sort in Ga, Cd, In, 
Sn, Tl, and Pb, or : [ two or more sorts of ] 1-100 ppm Presentation 
which it contains and the remainder becomes from aluminum and an 
unescapable impurity 

[Claim 3] The high intensity aluminum alloy tubing material for aluminum 
heat exchangers excellent in the pitting-proof nature characterized by 
constituting from an aluminum alloy characterized by providing the 
following At weight %, it is Fe:0.2-1.5%. Si:0.05-1.2% is contained, 
Mg:0.05-0.3% is contained, and it is Zn:0.05-0.5% further. One sort in Ga, 
Cd, In, Sn, Tl, and Pb, or : [ two or more sorts of] 1-100 ppm 
Presentation which it contains and the remainder becomes from 
aluminum and an unescapable impurity 

[Claim 4] The high intensity aluminum alloy tubing material for aluminum 
heat exchangers excellent in the pitting-proof nature characterized by 
constituting from an aluminum alloy characterized by providing the 
following weight % — Fe:0.2-1.5% Si:0.05-1.2% — containing — Zr: — 
0.05 - 0.15%, Mn:0.1-1.2%, Ti:0.02-0.2%, and ** — one sort or two sorts 
or more Mg: Contain 0.05-0.3% and it is Zn:0.05-0.5% further. One sort in 
Ga, Cd, In, Sn, Tl, and Pb, or : [ two or more sorts of] 1-100 ppm 
Presentation which it contains and the remainder becomes from 
aluminum and an unescapable impurity (above weight %) 
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1. This document has been translated by computer. So the translation 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the high intensity 
aluminum alloy tubing material which demonstrates the outstanding 
pitting-proof nature, when it uses for the soldering assembly of 
aluminum heat exchanger as a tubing material. 
[0002] 

[Description of the Prior Art] It is manufactured by carrying out 
assembly soldering of the aluminum alloy fin material which carried out 
the clad of the aluminum alloy wax material to radiators, such as the 
former, for example, an automobile, and a motorcycle, aluminum alloy 
tubing material to which aluminum heat exchangers, such as an 
evaporator, carried out the clad of the aluminum alloy wax material to 
the lateral surface further, aluminum alloy fin material or aluminum alloy 
tubing material, one side, or both sides, and is (% shows weight % below) 
at weight % as the above-mentioned aluminum alloy wax material, Si:7- 
12% — containing — further — the need — responding — Mg:0.1-2% 
Bi:0.02-0.2% and ** — one sort or two sorts are contained and it is also 
known that aluminum alloy which has the presentation which the 
remainder becomes from aluminum and an unescapable impurity will be 
used. 

[0003] Moreover, Fe:0.6-1 .0% as it is indicated by the aluminum alloy 
801 1 which has the high intensity in which thinning is possible, for 
example, ASTM, in order to correspond to high-performance-izing of 
aluminum heat exchanger in recent years, a miniaturization, and 
lightweight-ization Si:0.5-0.9% is contained and it is also known that the 
high intensity aluminum alloy which has the presentation which the 
remainder becomes from aluminum and an unescapable impurity is used 
as a tubing material. 
[0004] 

[Problem(s) to be Solved by the Invention] However, although heat 
deformation is hardly carried out at the time of soldering even if it 
carries out thinning since aluminum alloy which constitutes this has high 
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intensity, especially high temperature strength in the above-mentioned 
conventional high intensity aluminum alloy tubing material, it is easy to 
generate pitting in quality of the material, and develops even into a 
through tube conjointly with it being thin meat, and there is a problem of 
resulting in a use life comparatively for a short time. 
[0005] 

[Means for Solving the Problem] Then, while this invention person etc. 
has the high intensity in which thinning is possible from the above 
viewpoints As a result of inquiring paying attention to the above- 
mentioned conventional high intensity aluminum alloy tubing material, 
into aluminum alloy which constitutes a high intensity aluminum alloy 
tubing material conventionally [ above-mentioned ] that aluminum alloy 
tubing material possessing the outstanding pitting-proof nature should 
be developed with Zn little as an alloy content If coexistence content of 
one sort in Ga, Cd, In, Sn, Tl, and Pb of a minute amount or the two 
sorts or more is carried out Carry out spreading diffusion of these alloy 
contents to the inside surface part and the lateral-surface section of a 
tubing material at the time of the soldering assembly of aluminum heat 
exchanger, and it comes to condense them. And this agglutination is 
promoted much more by existence of Zn, and the inside surface part and 
the lateral-surface section of a tubing material which said alloy content 
condensed in this way become ** remarkably electrochemically. Since 
corrosion becomes a general corrosion mold, generating of pitting comes 
to be controlled remarkably. On the other hand, the interior of a tubing 
material Since these alloy contents are in the condition of hardly 
existing, by the spreading diffusion to the inside surface part and the 
lateral-surface section of the above-mentioned alloy content The tubing 
material itself obtained the research result of holding high intensity 
equivalent to the above-mentioned conventional high intensity aluminum 
alloy tubing material, especially the outstanding high temperature 
strength of being hard to carry out heat deformation at the time of 
soldering. 

[0006] This invention has the description in the high intensity aluminum 
alloy tubing material for aluminum heat exchangers excellent in the 
pitting-proof nature which it comes to constitute from an aluminum alloy 
characterized by providing the following. It is made based on the above- 
mentioned research result, and is Fe:0.2-1.5%. Si:0.05-1.2% is contained 
and it is Zn:0.05-0.5%. one sort in Ga, Cd, In, Sn, Tl, and Pb, or : [ two or 
more sorts of ] 1-100 ppm containing — further — the need — 
responding — Zr: — 0.05 - 0.15%, Mn:0.1-1.2%, and Ti:0.02-0.2% Mg:0.05- 
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0.3% and ** — presentation which one sort or two sorts or more are 
contained, and the remainder becomes from aluminum and an 
unescapable impurity 

[0007] The reason which limited next the presentation of aluminum alloy 
which constitutes this in the high intensity aluminum alloy tubing 
material of this invention as above-mentioned is explained. 
[0008] (a) Fe and Si, although the component of these has the operation 
which forms various kinds of compounds which combine with aluminum 
and are distributed to detailed homogeneity in a base, with raises high 
temperature strength (heat-resistant deformans) If desired high 
temperature strength cannot be secured even if it is less than 
[ Si:0.05% ] but the content, on the other hand, exceeds Fe:1.5% and 
Si:1.2%, respectively even if the content is less than [ Fe:0.2% ] Since the 
dissolution rate to the base of these components increased and 
corrosion resistance and workability came to have fallen as a result, that 
content was determined as Fe:0.2-1.5% and Si:0.05-1 .2%. 
[0009] (b) Ga, Cd, In, Sn, Tl, and Pb — for these components The engine 
performance which carries out [ the engine performance ] spreading 
diffusion to the inside surface part and the lateral-surface section of a 
tubing material, and is condensed at the time of soldering as above- 
mentioned occurs. Although there is an operation to which generating of 
pitting becomes that there is nothing since the inside surface part and 
the lateral-surface section of a tubing material serve as ** remarkably 
relatively electrochemically by this and the forms of corrosion of the 
inside surface part of a tubing material and the lateral-surface section 
serve as a general corrosion mold as a result The content is 1 ppm. The 
effectiveness of a request to said operation is not acquired in the 
following, but, on the other hand, the content is 100 ppm. If it exceeds It 
is 1-100 ppm about the content since it becomes difficult to secure the 
high temperature strength which came to remain inside the tubing 
material and was excellent in the request after soldering. It set. 
[0010] (c) Although it has the operation carries out spreading diffusion 
also of the self to the inside surface part and the lateral-surface section 
of a tubing material together with these components, and it raises the 
pitting-proof nature of a tubing material while promoting condensation of 
Ga, Cd, In, Sn, Tl, and Pb component for a ZnZn component as above- 
mentioned The effectiveness of a request [ at less than 0.05% ] of the 
content to said operation was not acquired, but since general corrosion 
came to have advanced rapidly when the content exceeded 0.5% on the 
other hand, the content was determined as 0.05 - 0.5%. 
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[001 1] (d) Zr, Mn, and Ti — for the component of these Since there is 
an operation which raises much more the high temperature strength 
which forms various kinds of compounds and is made not to carry out 
heat deformation at the time of soldering, and room temperature 
reinforcement Although contained if needed, the content, respectively 
Less than [ Zr:0.05% ], If the improvement effectiveness of a request to 
said operation is not acquired less than [ Mn:0.1% ] and less than 
[ Ti:0.02% ] but the content, on the other hand, exceeds Zr:0.15%, 
Mn:1.2%, and Ti:0.2%, respectively Since the compound formed came to 
make it big and rough and rolling workability fell, the content was 
determined as Zr:0.05-0.15%, Mn:0.1-1.2%, and Ti:0.02-0.2%, respectively. 
[0012] (e) Since the MgMg component had the operation which dissolves 
on a base and raises room temperature reinforcement much more and 
high temperature strength came to have fallen when the improvement 
effectiveness in room temperature on the strength of a request of the 
content at less than 0.05% was not acquired but the content exceeded 
0.3% on the other hand, although contained if needed, the content was 
determined as 0.05 - 0.3%. 

[0013] Below, an example explains concretely the high intensity 
aluminum alloy tubing material of this invention, aluminum alloy with the 
component presentation shown in Tables 1-3 by the usual solution 
process, respectively is ingoted. Below all on condition that usual It 
casts in slab with the dimension of 400mm. width-of-face: — 1 450mmx 
die-length: — 2800mmx thickness: — Thickness after homogenizing in 
this slab : It hot-rolls to a 9mm hot-rolling plate. For subsequently, the 
purpose which repeats and performs cold rolling (the rate of the last 
cold rolling: 30%), considers as a thickness:0.2mm cold-rolled plate, 
adding intermediate annealing, and evaluates high temperature strength 
from this cold-rolled plate width-of-face: — 30mmx die-length:, while 
starting the piece for suspension-proof sex test with the dimension of 
140mm of a trial this invention high intensity aluminum alloy tubing 
materials 1-19 which are outside dimensions and consist of a width-of- 
face:15mmx thickness:3mm flat-like welded tube, and the comparison 
high intensity aluminum alloy tubing materials 1-9 which have the 
presentation which does not contain Ga, Cd, In, Sn, TI, and Pb in Zn list 
of the constituents were manufactured, respectively. 
[0014] 
[Table 1] 
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[0015] 
[Table 2] 
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[0016] In addition, inside of the conditions which are in the condition 
which the suspension [-proof ] sex test carried out level maintenance of 
the 30mm of the die-length directions of the above-mentioned piece of 
a trial, and projected die length of 1 10mm horizontally, and are 
equivalent to vacuum soldering, i.e., the vacuum of about ten to 4 torr, 
temperature: It carried out to 600 degrees C on condition that 
maintenance for 5 minutes, and the suspension height of the protrusion 
point of the piece of a trial after a trial was measured. 
[001 7] moreover, about the above-mentioned this invention high 
intensity aluminum alloy tubing materials 1-19 and the comparison high 
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intensity aluminum alloy tubing materials 1-9 Inside of the conditions 
which are equivalent to vacuum soldering as well as this, i.e., the vacuum 
of about ten to 4 torr, temperature : in the condition of having heat- 
treated on condition that maintenance for 5 minutes at 600 degrees C 
(a) It is 1 ppm about Cu2+ ion. Contain and in the tap water whose 
temperature is 40 degrees C The tap water immersion test of the 
immersion during 30 days, (b) CI - Ion : [ 100 ppm and S04 2- 
ion:100ppm, ] HC03 - Ion: 100 ppm and Cu2+ ion:1ppm 40cm2 [ in / it 
contains, and the water-solution immersion test of immersion is 
performed for 30 days into the water solution whose temperature is 40 
degrees C, and / an inside ] The number of pitting and the maximum 
pitting depth of a hit were measured. These results were shown in 
Tables 3 and 4. 



[0018] 
[Table 3] 
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[0019] 
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[Table 4] 
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[0020] 

[Effect of the Invention] From the result shown in Tables 1 -4, this 
invention high intensity aluminum alloy tubing materials 1-19 With 
soldering heating, in Zn and a list, one or more sorts in Ga, Cd, In, Sn, Tl, 
and Pb carry out spreading diffusion also of any to the inside surface 
part (and lateral-surface section) of a tubing material, and condense 
them in it. Since it is in the condition that these alloy contents do not 
exist in the interior of a tubing material Since it has the high 
temperature strength of the comparison high intensity aluminum alloy 
tubing materials 1-9 which do not contain these alloy contents, and 
coincidence, and it becomes ** electrochemically by the diffusion 
condensation to the inside surface part in the tubing material of the 
above-mentioned migration component and it has become a general 
corrosion mold It is clear that the pitting-proof nature which was 
excellent much more as compared with the comparison high intensity 
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aluminum alloy tubing materials 1-9 which do not contain the above- 
mentioned minute amount alloy content is shown. 
[0021] As mentioned above, the high intensity aluminum alloy tubing 
material of this invention Since it has high intensity, even if it carries out 
thinning, heat deformation is not carried out at the time of soldering. 
Moreover, one or more sorts in Ga, Cd, In, Sn, Tl, and Pb carry out 
spreading diffusion to Zn and the list which were made to contain as an 
alloy content as above-mentioned to the inside surface part and the 
lateral-surface section of a tubing material at the time of the soldering 
assembly of aluminum heat exchanger, and said inside surface part and 
the lateral-surface section are made to change to ** electrochemically. 
Pitting generating is lost in the inside surface part and the lateral- 
surface section of a tubing material by this, and, as a result, it has a 
useful property on industry that aluminum heat exchanger comes to 
demonstrate the engine performance which continued and was 
remarkably excellent in the long period of time etc. 



[Translation done.] 
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